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METHOD AND APPARATUS FOR PRODUCING BRAKE LINING MATERIAL 

Field of the Invention 

The present invention relates to brake lining material. More particularly, the 
5 present invention relates to a method and apparatus for the manufacture of the brake 
lining material used in various braking applications. 

Background of the Invention 

The automotive industry, including both cars and trucks, and the manufacturing 

10 community utilize drum brakes for their braking systems. The drum brake is known as 
an internal expansion brake and it includes a brake drum having an internal generally 
circular cylindrical braking surface. The brake drum normally rotates with the vehicles 
wheel or with a rotating component of a machine tool. One or more brake shoes are 
located within the center of the circular cylindrical braking surface. The brake shoes 

15 have a frame onto which is attached a sacrificial brake lining which is shaped to mate 
with the braking surface of the brake drum. The rotating wheel or component is stopped 
by radially extending the brake shoe such that the sacrificial lining frictionally engages 
the braking surface on the brake drum. The energy of the rotating wheel or component 
is dissipated by the frictional engagement between the braking surface of the brake 

20 drum and the brake lining on the brake shoe. Over time and use, the sacrificial lining 
is worn away and has to be replaced in order for the braking system to continue to 
function. Normally this involves the replacement of the brake shoe and the resurfacing 
of the braking surface of the brake drum. The worn brake shoe is not discarded, it is 
sent back to a rebuilder who removes the old lining from the frame and replaces it with 

25 a new lining. The brake linings generally are circular cylindrical segments which may 
be bonded, riveted or otherwise attached to the frame of the brake shoe. 



The material for the brake lining is normally supplied in a flat rectangular shape. 
The material is either of the proper dimensions to form the lining for the brake shoe or 
the flat rectangular sheet of material is cut into one or more rectangular pieces to form 
the brake lining material. The final sized flat rectangular piece of brake lining material 
5 is then formed into a curved shape and attached to the frame of the brake shoe by 
bonding methods, riveting or the like. 

Conventionally, the flat rectangular shape of brake lining material is formed in 
a press having a mold of the proper dimensions for the brake lining material. A pellet 
of uncured brake lining material is inserted into the mold and a punch is pressed against 

10 the pellet of material forcing it to fill the mold and thus take on the desired flat 
rectangular shape. The punch is continuously moved toward the open mold until it 
contacts a stop which is usually the top surface of the mold. Once the material has 
been fully cured, the punch retracts and ejector pins push the completed brake lining 
material out of the mold. In order to ensure that a complete fill of the mold is obtained, 

15 the pellet is sized to be larger than the volume of the mold. Typically, the pellet is 5% 
larger than the volume of the mold. This excess material is formed as molding flash 
which must be trimmed from the finished sheet of brake lining material and then 
discarded. 

Thus, the conventional methods of manufacturing a sheet of brake lining material 
20 suffer from two disadvantages. First, it is necessary to build into the process a 5% 
waste factor due to the need to completely fill the mold. Second, the 5% waste ends 
up as mold flash which requires an additional trimming operation before the material can 
be used. 

The continued development of manufacturing processes for the brake lining 
25 materials has been directed towards method of eliminating the excess material, the 
accompanying scrap and the additional manufacturing operation required because of 
the excess material. 
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Summary of the Invention 

The present invention provides the art with a method and apparatus for 
producing a sheet of brake lining material without using excess material and thus 
eliminating the accompanying scrap and the additional manufacturing operation. The 
present invention utilizes a stepped mold base around which is disposed a mold frame. 
The mold frame is movable with respect to the mold base. A precise amount of brake 
lining material is placed within the mold frame which is then covered. The forming press 
then engages the mold and presses against the mold to move the mold frame and layer 
with respect to the base until a predetermined pressure is reached and not to a 
predetermined stop. The positive pressure molding is permitted because of the design 
of the mold where the mold frame is free to move with respect to the base. Thus, the 
thickness of the molded sheet will be dictated by the amount of material in the 
preformed pellet with the positive pressure molding ensuring complete fill of the mold. 

Other advantages and objects of the present invention will become apparent to 
those skilled in the art from the subsequent detailed description, appended claims and 
drawings. 

Brief Description of the Drawings 

In the drawings which illustrate the best mode presently contemplated for 
carrying out the present invention: 

Figure 1 is a perspective view of a generally flat rectangular sheet of brake lining 
material; 

Figure 2 is an exploded perspective view of the mold assembly utilized to 
manufacture the brake lining material shown in Figure 1 ; 

Figure 3 is a side elevational view of the mold base shown in Figure 2; 

Figure 4 is a side elevational view of the mold frame assembled to the mold base 
shown in Figure 3; 



Figure 5 is a side elevational view of the cover assembled to the mold frame and 
the mold base shown in Figure 4; 

Figure 6 is a side cross-sectional view of the mold assembly shown in Figure 5; 

Figure 7 is a side elevational view showing the ejection of the completed sheet 
of brake lining material. 

Detailed Description of the Preferred F mbodiment 

Referring now to the drawings in which like reference numerals designate like 
or corresponding parts throughout the several views, there is shown in Figure 1 a typical 
sheet of brake lining material which is designated generally by the reference numeral 
10. Brake lining material 10 is manufactured to a specified rectangular shape and 
thickness such that it can be formed into the desired shape to be secured to the frame 
of a brake shoe. As shown in Figure 1, brake lining material 10js designed such that 
it can be cut into a plurality of blanks for mating with the frame of a brake shoe as 
shown by the broken lines in Figure 1. 

Referring now to Figure 2, a mold assembly 20 which is used to manufacture 
brake lining material 10 is disclosed. Mold assembly 20 comprises a mold base 22, a 
mold frame 24, a cover 26 all of which combine to form a mold cavity 28. 

Mold base 22 is shown in Figures 2 and 3 and it comprises a support structure 
30, an upright platform 32 and a plurality of conical springs 34. Platform 32 includes an 
upper surface 36 which forms a portion of mold cavity 28 for molding material 10. The 
plurality of conical springs 34 are spaced around the perimeter of platform 32 and are 
preferably secured to support structure 30. Conical springs 34 are utilized due to their 
ability to be compressed to a height equal to the wire diameter of the spring. This 
permits the ejection of the finished brake lining material 10 as will be described later 
herein. 



Referring now to Figures 2 and 4, mold frame 24 comprises four walls 40, 42, 
44 and 46 which define a rectangular cavity 48. Cavity 48 is sized to be slidingly 
received over platform 32 of mold base 22. The interior surface of cavity 48 forms 
another portion of mold cavity 28 for molding material 10. As shown in Figure 4 mold 
5 frame 24 is slidingly received over platform 32 and is supported by the plurality of 
springs 34. 

Referring now to Figures 2, 5 and 6, the complete mold assembly 20 is 
illustrated. Cover 26 is placed on the upper surface of mold frame 24 to complete and 
close mold cavity 28. Cover 26 is a generally rectangular component of suitable 

1 0 thickness to withstand the molding pressures with minimal deflection and/or distortion. 

The molding of brake lining material 10 begins with cover 26 being removed from 
mold frame 24 and with mold frame 24 being assembled to mold base 22 as shown in 
Figure 4. A pre-specified amount or volume of material is placed into open cavity 28. 
The amount of material is determined by the size of brake lining material 10 which is 

1 5 going to be produced. The outside dimensions of cavity 28 are defined by mold frame 
24. Thus, any variation in the amount of material initially placed within cavity 28 will 
result in a variation of the thickness of the finished brake lining material 10. This is 
because the sliding movement of mold frame 24 with respect to mold base 22 allows 
cavity 28 to have a variable volume to accommodate the variation in the amount of 

20 material initially placed within cavity 28. By maintaining minimal variation in the amount 
of material initially placed within cavity 28, the variation in the thickness of the finished 
brake lining material 10 will be minimized. Also, because the variation in the amount of 
material initially placed within cavity 28 will be spread out over the entire surface area 
of the finished brake lining material 10, the variation in the thickness of the finished 

25 brake lining material will be minute. 

Once the pre-specified amount of material is placed within cavity 28, cover 26 
is moved towards mold frame 24. Mold assembly 20 is normally placed within a press 



with mold base 22 and mold frame 24 being disposed in the base of the press and cover 
26 being disposed on the roof of the press. As the press is cycled, cover 26 contacts 
either the pre-specified material within cavity 28 or the upper surface of mold frame 24 
depending on the size and shape of the material in comparison with cavity 28. As the 
ram forces cover 26 downward, the material is formed into the shape of cavity 28 with 
the plurality of springs 34 compressing as the ram moves downward. The ram of the 
press continues downward until a pre-determined molding pressure is applied to the 
brake lining material. The unique construction of mold assembly 20 with the variable 
height and thus volume for cavity 28 allows for the continued movement of mold frame 
24 with respect to mold base 22 allowing for brake lining material 10 to resist the 
pressure being applied by the press. This positive pressure molding technique ensures 
complete filling of cavity 28 and the elimination of molding flash and thus the elimination 
of any scrap material. 

Referring now to Figure 7, the ejection of brake lining material 10 from mold 
assembly 20 is disclosed. Due to the unique construction of mold assembly 20, the 
typical ejector pins for the mold assembly are not required. Instead, the ejection of 
brake lining material 10 from mold assembly 20 is accomplished by first removing cover 
26 and then exerting a force on the upper surface of mold frame 24. Mold frame 24 will 
slide downward along mold base 22 collapsing the plurality of conical springs 34. The 
plurality of conical springs 34 are able to collapse to a height equal to the diameter of 
the wire of the springs. Thus, by having the height of platform 32 greater than the 
height of the mold frame plus the collapsed dimension of springs 34, ejection of brake 
lining material 10 from mold cavity 28 can be accomplished by the movement of mold 
frame 24 along mold base 22 as shown in Figure 7. Material 10 is removed from mold 
assembly 20 and the above process repeats itself for continued production of brake 
lining material. 
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While mold assembly 20 has been illustrated and described using the plurality 
of conical springs 34, it is within the scope of the present invention to utilize any of the 
other types of compression springs. The requirement for ejection of the brake lining 
material is that the height of platform 32 must be sufficient for mold frame 24 to slide 
5 along such that platform 32 extends level with or above the upper surface of mold frame 
24 to eject the brake lining material. 

While the above detailed description describes the preferred embodiment of the 
present invention, it should be understood that the present invention is susceptible to 
modification, variation and alteration without deviating from the scope and fair meaning 
10 of the subjoined claims. 
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